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CORROSION INHIBITOR COMPOUND 
PORTABLE DETECTOR 

FIELD OF THE INVENTION 

This invention relates generally to coating inspection, and 
more speci?cally, to optical coating inspection. 

BACKGROUND OF THE INVENTION 

Fixed optical devices linked to ?xed color discriminators 
have been used in manufacturing to perform high-speed and 
highly accurate recognition of target surface colors. This 
equipment has been typically installed as part of an assem 
bly line using rack mounted equipment and sensors. NeW 
optical discriminators alloW photoelectric sensors to deter 
mine speci?c colors of the sensed surface unaffected by 
target gloss, light, and shading. HoWever, such equipment 
has previously been limited by the siZe, mounting, and 
con?guration of the sensors and color discriminators. 

Equipment and systems, including aircraft that are 
exposed to the elements, often have their components or 
assemblages of components coated With corrosion inhibitor 
compounds. These compounds protect the equipment from 
the elements and are commonly sprayed on metal compo 
nents to form a corrosion inhibiting surface. Because cor 
rosion can lead to equipment damage, con?rming the pres 
ence of corrosion inhibitor compounds on hard-to-reach 
surfaces is important. 

Corrosion inhibitor compounds commonly are semi 
translucent. The corrosion inhibitor compound adds a luster 
to a metal or primed surface that is re?ective in a strong light 
and has a sticky surface tension that can be detected by 
touch. HoWever, neither the appearance nor the feel of the 
surface can be inspected easily in hard-to-reach areas. On 
aircraft, these areas include areas such as the underside of 
stringers and frames. 

The presence of corrosion inhibitor compounds in hard 
to-reach areas has previously been checked by hand inspec 
tion utiliZing a cotton sWab. The sWab, saturated With a 
solvent, is dabbed on the hidden area and then the sWab is 
checked for discoloration shoWing corrosion inhibitor com 
pound. HoWever, this testing requires repair to the tested 
area. Alternately, to obtain proper coverage by corrosion 
inhibitor compound in hard-to-reach or hard-to-inspect 
areas, multiple layers of corrosion inhibitor compound are 
often applied to ensure that spray-over covers the areas 
Where moisture can settle and corrode a joined surface. 

Multiple applications of corrosion inhibitor compounds 
creates an added expense during manufacturing. Extra appli 
cations also add additional Weight to the equipment through 
extra coating thickness and spray accumulation in collection 
areas. Multiple applications of corrosion inhibitor com 
pound can result in coating thicknesses as much as ten times 
that required for corrosion protection. In aircraft, as Well as 
other equipment Where Weight is a factor, multiple applica 
tions of corrosion inhibitor compound can result in a sig 
ni?cant accumulation of inhibitor compound in bilge areas, 
increasing Weight and thus lifetime equipment expense 
through increased fuel consumption. 

Therefore, there is an unmet need in the art for a portable 
system for sensing the presence of coatings, especially 
corrosion inhibiting compounds, in hard-to-reach areas. 

SUMMARY OF THE INVENTION 

Aportable system is provided for inspecting the presence 
of a coating on a surface. The portable system includes an 
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2 
optical source and a portable optical probe in optical com 
munication With the optical source. The portable optical 
probe is arranged to access a surface, emit light onto the 
accessed surface, and receive light re?ected by the accessed 
surface. Aportable color discriminator is in optical commu 
nication With the portable optical probe and is arranged to 
discriminate colors of light received by the portable optical 
probe. A portable logic controller is arranged to determine 
presence of a coating on the accessed surface responsive to 
the discriminated colors of the re?ected light. 

Optional con?gurations of the portable optical probe, 
including telescopic, 90 degree, and pivoting sensor tips, 
alloW optical inspection of hard-to-reach surfaces as desired. 

The system permits a coatings inspector to quickly and 
ef?ciently detect the presence of coatings on hard-to-reach 
and hidden surfaces. The system is particularly useful for 
detecting corrosion inhibitor compounds on aircraft, Where 
the prevention of corrosion in joints and recesses is impor 
tant. Such areas are often hard to access, and the instant 
invention makes the inspection of these areas comparatively 
easy to other inspection methods. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The preferred and alternative embodiments of the present 
invention are described in detail beloW With reference to the 
folloWing draWings: 

FIG. 1 is an isometric partially exploded vieW of a 
portable optical probe of the present invention; 

FIGS. 2A, 2B, 2C, 2D, and 2E shoW details of the portable 
optical probe and its sensor tip; 

FIG. 3 is a cutaWay vieW of a carrier of the present 

invention; 
FIG. 4 is a block diagram of the present invention; 
FIG. 5 is a vieW of an output display of the present 

invention; 
FIG. 6 is an isometric exploded vieW of an alternate 

portable optical probe of the present invention; 
FIG. 7 is a side vieW of a another alternate portable optical 

probe With a 90 degree sensor tip; and 
FIGS. 8A and 8B are a side vieW and a cross-section of 

a further alternate portable optical probe With indicator 
lights. 

DETAILED DESCRIPTION OF THE 
INVENTION 

By Way of overvieW, a portable system is provided for 
inspecting presence of a coating on a surface. The portable 
system includes an optical source and a portable optical 
probe in optical communication With the optical source. The 
portable optical probe is arranged to access a surface, emit 
light onto the accessed surface, and receive light re?ected by 
the accessed surface. A portable color discriminator is in 
optical communication With the portable optical probe and is 
arranged to discriminate colors of light received by the 
portable optical probe. A portable logic controller is 
arranged to determine presence of the coating on the 
accessed surface responsive to the discriminated colors of 
the re?ected light. Optional con?gurations of the portable 
optical probe, including telescopic, 90 degree, and pivoting 
sensor tips, alloW optical inspection of hard-to-reach sur 
faces so desired. 

FIG. 1 is an isometric vieW of an exemplary portable 
optical probe 20 of the present invention. The probe 20 has 
a detachable handle 22. In the embodiment shoWn, the 
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handle 22 is pistol grip shaped and de?nes a recess 23. It Will 
be appreciated that the handle 22 may have any desirable or 
useful shape. It Will also be appreciated that the handle 22 
need not be detachable from the probe 20. 

The probe 20 is connected to the color discriminator (not 
shoWn) through a ?exible ?ber-optic cable 24. The ?ber 
optic cable 24 is connected to and threaded through a 
telescopic extension 26. The telescopic extension is detach 
ably connected to the recess 23 in the handle 22. The 
telescopic extension 26 is attached to a sensor tip 28. It Will 
be appreciated that the probe 20 may utiliZe a ?xed or 
?exible extension for the sensor tip 28, and need not have a 
telescopic extension 26. The sensor tip 28 emits light onto an 
accessed surface, and receives re?ected light from the 
accessed surface. The sensor tip may suitably be the end of 
the ?ber optic cable 24 alone, or may include a holder for the 
?ber optic cable, and may include a lense in optical com 
munication With the ?ber optic cable 24. 

FIGS. 2A and 2B shoW ?ve detailed vieWs of the probe 20 
shoWn in FIG. 1. FIG. 2A shoWs the probe 20 With the 
telescopic extension 26 clipped to the handle 22. The 
telescopic extension 26 is shoWn in the collapsed position. 
The extension 26 tightly clips into the recess 23 in the handle 
22 Without a separate fastener. It Will be appreciated that any 
suitable device or shapes may be utiliZed to removably 
secure the handle 22 to the extension 26, including discon 
nectable fasteners. 

FIG. 2B is a detailed isometric vieW of the sensor tip 28 
of an exemplary embodiment of the present invention. The 
sensor tip 28 is a pivoting sensor tip. The sensor tip 28 has 
a pivot tip 32 attached through a pivot 36 to a pivot holder 
34. The pivot holder 34 is attached to the telescopic exten 
sion 26 (not shoWn in FIG. 2B). The pivot tip 32 holds and 
attaches to the ?ber-optic cable 24. The ?ber-optic cable 24 
has a cable end 30. The cable end 30 may be the end of the 
?ber-optic cable or may be a cable termination or lens that 
alloWs light from the optical source (not shoWn), and return 
ing light from the accessed surface (not shoWn) to be 
optically transmitted and received through the cable end 30. 
The cable end 30 is recessed into the pivot tip 32, thereby 
de?ning a sensor recess 38. The pivot tip 32 has a sensor rim 
40 Which is pressed against the accessed surface (not shoWn) 
When the probe is used. 

In a present embodiment, the cable end 30 and the ?ber 
optic cable 24 include a bundle of one emitter and six 
receivers around the emitter. The emitter transmits halogen 
White light to the accessed surface and the six receivers 
return the re?ected light to the color discriminator (not 
shoWn). The ?ber-optic cable 24 can have any suitable 
length. One embodiment of the present invention utiliZes a 
?ber-optic cable 24 approximately 2 meters in length. The 
con?guration of the sensor tip 28 helps to position the cable 
end 30 at an optimum distance and an optimum angle to the 
accessed surface. The sensor recess 38 can be de?ned at 
different depths. This permits the cable end 30 to be held at 
a desired distance from the accessed surface When the sensor 
tip 28 is pressed against the accessed surface. In a present 
embodiment, the sensor recess is about 10 millimeters in 
depth. 

Depending upon the accessed surface being inspected and 
the color discriminator being utiliZed, the optimum angle for 
sensing coatings With the portable optical probe 20 may 
vary. The sensor rim 40 of the sensor tip 28 may be parallel 
to the cable end 30 or may be inclined With respect to the 
cable end 30 to hold the sensor tip 28 and cable end 30 at an 
angle to the accessed surface. In one embodiment, the sensor 
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4 
rim 40 is substantially parallel to the cable end 30. In this 
embodiment, the angle betWeen the accessed surface and the 
cable end 30 may be adjusted by manually changing the 
angle of the pivot tip 32 in the pivot holder 34. The inspector 
may also hold the probe 20 itself at an angle With respect to 
the accessed surface. In the embodiment shoWn in FIG. 2B, 
the pivot tip 32 is substantially perpendicular to the accessed 
surface When the pivot tip 32 is held such that the sensor tip 
40 is tight against the accessed surface. In another 
embodiment, the optimum angle for sensing coatings on the 
accessed surface is about 10 degrees from perpendicular to 
the accessed surface. The sensor rim 40 may be inclined to 
achieve this sensing angle. In this alternative embodiment, 
the optimum angle of sensing is achieved by pressing the 
sensor rim 40 ?ush against the accessed surface With the 
sensor rim 40 controlling the sensing angle. 

FIG. 2C is a front vieW of the sensor tip 28 in tWo 
alternate positions—one straight and another at 90 degrees. 
The pivot tip 32 is attached via the pivot 36 to the pivot 
holder 34. The pivot holder has a cable cutout 44 Which 
alloWs the ?ber-optic cable 24 to project outside of the pivot 
holder 34 When the pivot tip 32 is pivoted. When the pivot 
tip 32 is pivoted, the ?ber-optic cable 24 slides through the 
pivot holder 34 through a cable slide 42. 

FIG. 2D is a side vieW of the sensor tip 28 shoWing the 
pivot tip 32 in tWo alternate positions—one straight and 
another at 90 degrees. When the pivot tip 32 is not straight, 
the ?ber-optic cable 24 projects outside the pivot holder 34 
through the cable cutout 44 (not visible in this vieW). 

FIG. 2E is an exploded vieW of the sensor tip 28 shoWing 
details of the pivot 36 that connects the pivot holder 34 to the 
pivot tip 32. The pivot 36 includes a pivot fastener 46, a 
Washer 47, and a pivot spring 48. The pivot fastener 46 
projects through a pivot hole 50, and the pivot fastener 46 is 
threaded into the pivot surface 52 on the pivot tip 32. The 
pivot surface 52 is serrated, and the pivot 36 includes a pivot 
spring 48 to bias the pivot tip 32 in the desired position for 
sensing. It Will be appreciated that alternate embodiments of 
the invention may utiliZe any suitable pivot and pivoting 
surface. 

FIG. 3 is a partial cutaWay vieW of a carrier 70 shoWing 
the present invention con?gured for ?eld use. The carrier 70 
includes a belt pack 78 including a probe holder 21, a 
discriminator holder 73, a controller holder 75, and a poWer 
system holder 77. In other embodiments, the probe holder 
21, the discriminator holder 73, controller holder 75, and 
poWer system holder 77, may be combined into one or more 
holders, and may be different shapes and siZes and made of 
different materials to hold the present invention. The belt 
pack 78 and the probe holder 21, discriminator holder 73, 
controller holder 75, and poWer system holder 77, are 
suitably made of heavy fabric. In FIG. 3, the probe holder 21 
is con?gured to conveniently hold the portable optical probe 
20. The discriminator holder 73 holds the color discrimina 
tor 72. The controller holder 75 holds the portable logic 
controller 74. The poWer system holder 77 holds the poWer 
system 76. In this embodiment the probe holder 21 is a tube 
mounted vertically to conveniently holster the portable 
optical probe 20. The discriminator holder 73, the controller 
holder 75, and the poWer system holder 77 are pouches 
attached to the belt pack 78. In one embodiment, the poWer 
system holder 77 also holds a test sWitch 80 used to activate 
the present invention. In FIG. 3, Wiring betWeen the 
components, and the ?ber-optic cable 24 connecting the 
probe 20 and the color discriminator 72 are not shoWn. It 
Will be appreciated that the carrier 70 may have different 
con?gurations other than a belt, including Without limitation 
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a shoulder pack, a hand carried tool box, a handheld test 
meter package, a small backpack, or the like. 

FIG. 4 is a block diagram of the present invention. The 
portable optical probe 20 emits light Which is transmitted to 
the accessed surface. Re?ected light is sensed by the probe 
20. The probe 20 is in optical communication With a portable 
color discriminator 72 via the ?ber-optic cable 24. 

In one preferred embodiment, the color discriminator 72 
is a color recognition ?beroptic sensor, such as a Keyence 
red-green-blue digital ?ber-optic sensor. The color discrimi 
nator 72 performs color recognition based on color, not on 
target surface re?ectivity. The color discriminator 72 sepa 
rates re?ected light into three primary color signals R 
(red),G (green), and B (blue), and converts each color signal 
into a digital value. In one preferred embodiment of the 
present invention, the color discriminator utiliZes the color 
discrimination system described in US. Pat. No. 6,124,936 
issued to Okamoto Which is hereby incorporated by refer 
ence. The color discriminator 72 also includes an optical 
source, such as a halogen lamp or other acceptable light 
source, for providing light to the probe 20. 

The color discriminator 72 is linked to a portable pro 
grammable logic controller 74 Which decodes and permits 
display of information from the color discriminator 72. The 
logic controller 74 suitably alloWs the invention to be 
calibrated for different ranges of samples and different types 
of coatings being inspected. In one embodiment, calibration 
may be performed by sampling a pre-fabricated color or 
coatings chip or “coupon.” The logic controller 74 analyZes 
and displays information from the color discriminator 72 
thus informing an inspector When coatings have or have not 
been recogniZed. In one preferred embodiment, the logic 
controller 74 is a Keyence programmable logic controller 
Model No. KV-16 or Model No. KV-24 or the like. The logic 
controller 74 is activated by the test sWitch 80 When a test 
reading is to be taken by the inspector. 

The present invention is poWered by a portable poWer 
system 76 that is connected to the programmable logic 
controller 74 and the color discriminator 72. In one preferred 
embodiment, the poWer system includes a battery and a 
battery holder. PoWer is suitably provided by a rechargeable 
14-volt DC lithium-ion battery. PoWer is converted to 24 
volts VDC for use by the logic controller 74 and the color 
discriminator 72. In this embodiment, the battery can oper 
ate continuously for approximately four hours and can be 
recharged in about 11/2 hours. The battery suitably has a 
poWer status LED (not shoWn). The poWer status LED 
illuminates to indicate that the battery has a suf?cient 
charge. It Will be appreciated that any suitable poWer source 
can be utiliZed to poWer the present invention, including a 
poWer cable to an external poWer source. 

FIG. 5 shoWs a display panel 90 of one preferred embodi 
ment of the present invention. The display panel 90 alloWs 
programming and displaying information from the logic 
controller 74 (not shoWn). The display panel 90 has a set 
button 92 for setting the programming of the programmable 
logic controller to recogniZe particular coatings. One exem 
plary method to program the present invention to recogniZe 
speci?c coatings includes sensing premade color coupons. 
Programming is activated by depressing the set button 92. 
The display panel 90 also includes a calibration indicator 94 
for indicating the invention has been calibrated. The display 
panel 90 includes an output indicator 96 for indicating the 
invention is prepared to provide output information. The 
display panel 90 also includes a stability indicator 98 Which 
indicates Whether the output received by the invention is 
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6 
stable. The logic controller 90 has at least one output channel 
100 for displaying Whether a coating has been identi?ed by 
the present invention. In the embodiment shoWn in FIG. 5, 
the display panel 90 has three output channels 100 and an 
alarm indicator 102. The alarm indicator 102 may indicate 
dif?culties With the poWer system or other anomalies in 
obtaining and displaying proper sensing information. 

FIG. 6 shoWs an alternate embodiment of a portable 
optical probe 220. The probe 220 includes a handle 22, and 
a telescope holder 27 for the telescopic extension 26. The 
telescopic extension 26 is shoWn in the extended position. 
The telescopic extension 26 may be extended or collapsed 
by the inspector to permit inspection of different hard-to 
reach areas. The telescopic extension 26 is attached to the 
sensor tip 28. In this embodiment, the sensor tip 28 holds a 
sensor lens 31 Which is in optical communication With the 
?ber-optic cable 24 Which connects the probe 20 to the color 
discriminator 72. 

FIG. 7 shoWs another alternate embodiment of a portable 
optical probe 320—in this instance a ?xed 90 degree probe. 
The portable optical probe 320 has a handle 322 connected 
to a ?xed extension 25. The ?xed extension 25 is connected 
to a ?xed right angle de?ector 54 Which is connected to the 
sensor tip 28. In this embodiment, the sensor tip 28 has an 
inclined sensor rim 340 Which helps to position the sensor at 
an angle to the accessed surface (not shoWn). It Will be 
appreciated that a variety of materials, con?gurations, and 
light conductors may be utiliZed for the ?xed extension 25, 
the ?xed right angle de?ector 54 and the sensor tip 28, so 
long as optical communication is maintained betWeen the 
?ber-optic cable 24 and the accessed surface. It Will also be 
appreciated that various lengths of extensions and sensor 
tips, in various angles of de?ection, Will permit the present 
invention to be conveniently used in differently shaped 
areas. It Will also be appreciated that a ?exible or bendable 
extension Would permit the inspector to con?gure the probe 
320 to a desired shape at the test location. 

FIG. 8A shoWs another embodiment of a portable optical 
probe 420. The probe 420 is in optical communication With 
the color discriminator 72 via the ?ber-optic cable 24. The 
?ber-optic cable 24 is threaded through the handle 22 and 
through a ?xed extension 25 and is connected to a sensor tip 
428. In this embodiment, the sensor tip 28 is ?xed to, and is 
linearly aligned With, the extension 25 and handle 22. The 
handle 422 is not pistol-grip shaped, but is screWdriver 
handle shaped. FIG. 8B is a cross-section of the sensor tip 
428. The ?ber-optic cable 24 is routed to the sensor tip 428 
through the ?xed extension 25 and is in optical communi 
cation With the sensor lens 31. The sensor tip 428 includes 
a machined or molded sensor head 29 Which holds the sensor 
lens 31 and is attached to the ?xed extension 25. The sensor 
head 29 in this embodiment also holds probe indicator lights 
56 Which are connected to the programmable logic control 
ler 74 through probe light Wires 58. The probe indicator 
lights 56 indicate recognition of knoWn coatings by the 
present invention directly on the probe 420. In one embodi 
ment of the invention, one of the probe indicator lights 56 is 
green and one is red, With green indicating the presence of 
the desired coating and red indicating that no coating Was 
recogniZed by the invention. The sensor rim 40 and sensor 
recess 38 permit the sensor lens 31 to be held at a ?xed 
distance and ?xed angle from the accessed surface (not 
shoWn). The sensor rim 40 is not inclined, so the sensor lens 
31 is held perpendicular to the accessed surface. The sensor 
lens 31 is recessed into the sensor head 29 With the sensor 
recess 38 that holds the sensor lens 31 at a ?xed desired 
distance from the accessed surface When the probe is pressed 
against the accessed surface. 



US 6,842,249 B2 
7 

The invention operates as follows: A coatings inspector 
carries the portable optical probe to the surface to be 
accessed, and then presses the probe against the accessed 
surface. The portable probe emits light into the accessed 
surface, and receives re?ected light from the accessed sur 
face depending upon the type and presence of a coating on 
the access surface, the re?ected light has a particular 
spectrum, or colors. Aportable color discriminator in optical 
communication With the portable optical probe discrimi 
nates the colors of the re?ected light. Output from the color 
discriminator is then analyZed to determine the presence, or 
lack thereof, of a coating on the accessed surface. The 
portable optical probe may suitably include ?exible, 
telescopic, pivoting, angled or detachable tips, permitting 
the inspector to ?ex, extend, pivot, or otherWise con?gure 
the probe to access hard-to-reach or hidden accessed sur 
faces. The system may be calibrated With precoated color 
coupons. This inspection method is especially useful for 
accessing aircraft components and inspecting for corrosion 
inhibitor compound. 

While the preferred embodiment of the invention has been 
illustrated and described, as noted above, many changes can 
be made Without departing from the spirit and scope of the 
invention. Accordingly, the scope of the invention is not 
limited by the disclosure of the preferred embodiment. 
Instead, the invention should be determined by reference to 
the claims that folloWs. 
What is claimed is: 
1. Aportable system for inspecting presence of a coating 

on a surface, the system comprising: 
a portable optical source; 
a portable optical probe in optical communication With 

the optical source, the portable optical probe including 
a sensor tip having a rim engageable With the surface 
and an optical component at least partially disposed 
Within the sensor tip, the rim being siZed to space apart 
the optical component from the surface by a selected 
distance, the portable optical probe further being 
arranged to emit light onto the surface, and receive light 
re?ected from the surface; 

a portable color discriminator in optical communication 
With the portable optical probe, the portable color 
discriminator being arranged to discriminate colors of 
the light received by the portable optical probe; and 

a portable controller that is arranged to determine pres 
ence of the coating on the surface responsive to the 
discriminated colors of the re?ected light. 

2. The system of claim 1, Wherein the portable optical 
probe includes a telescopic extension. 

3. The system of claim 1, Wherein the portable optical 
probe includes an angled sensor tip. 

4. The system of claim 1, Wherein the portable optical 
probe includes a pivoting sensor tip. 

5. The system of claim 1, Wherein the portable optical 
probe includes a ?exible positionable sensor tip. 

6. The system of claim 1, further comprising: 
a carrier pack arranged to carry the portable optical 

source, the portable optical probe, the portable color 
discriminator, and the portable controller. 

7. The system of claim 1, further comprising a portable 
poWer system arranged to provide poWer to the portable 
optical source, the portable color discriminator, and the 
portable controller. 

8. The system of claim 1, Wherein the portable optical 
probe includes indicator lights. 

9. The system of claim 1, Wherein the portable optical 
probe includes a removable handle. 
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8 
10. A method for inspecting presence of a coating on a 

surface, the method comprising: 
accessing the surface With a portable optical probe 

Wherein the accessed surface is an aircraft component; 

emitting light from the portable probe onto the accessed 
surface; 

receiving With the portable probe light re?ected by the 
accessed surface; 

discriminating colors of the re?ected light With a portable 
color discriminator; and 

determining presence of the coating on the accessed 
surface by analyZing the discriminated colors of the 
re?ected light from the accessed surface, Wherein the 
coating is a corrosion inhibitor compound. 

11. The method of claim 10, Wherein accessing With a 
portable probe includes: 

extending the portable optical probe telescopically. 
12. The method of claim 10, Wherein accessing With a 

portable probe includes: 
pivoting a pivot tip on the portable optical probe. 
13. The method of claim 10, Wherein accessing With a 

portable probe includes: 
?exing the portable optical probe. 
14. The method of claim 10, Wherein accessing With a 

portable probe includes: 
detaching a handle from the portable optical probe. 
15. The method of claim 10, further comprising: 
calibrating the portable color discriminator using a color 

coupon. 
16. The method of claim 10, further comprising: 
indicating presence of a coating on the accessed surface 

using a display. 
17. The method of claim 10, Wherein: 
accessing the surface With a portable optical probe 

includes accessing the surface With a portable optical 
probe including a sensor tip having a rim engageable 
With the surface and an optical component at least 
partially disposed Within the sensor tip, the rim being 
siZed to space apart the optical component from the 
surface by a selected distance. 

18. Aportable optical sensor probe, the probe comprising: 
an optical sensor tip arranged to transmit emitted light and 

to receive returned light, the optical sensor tip includ 
ing a rim member engageable With a surface and an 
optical component at least partially disposed Within the 
optical sensor tip, the rim member being siZed to space 
apart the optical component from the surface by a 
selected distance; 

a ?ber optic cable connected to the optical sensor tip; 
a handle connected to the optical sensor tip; and 

a telescopic extension connected to the handle and to the 
optical sensor tip. 

19. Aportable optical sensor probe, the probe comprising: 
an optical sensor tip arranged to transmit emitted light and 

to receive returned light, the optical sensor tip includ 
ing a rim member engageable With a surface and an 
optical component at least partially disposed Within the 
optical sensor tip, the rim member being siZed to space 
apart the optical component from the surface by a 
selected distance; 

a ?ber optic cable connected to the optical sensor tip; and 
a handle connected to the optical sensor tip, Wherein the 

optical sensor tip is connected to the handle at an angle 
to the handle. 
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20. Aportable optical sensor probe, the probe comprising: 
an optical sensor tip arranged to transmit emitted light and 

to receive returned light, the optical sensor tip includ 
ing a rim member engageable With a surface and an 
optical component at least partially disposed Within the 
optical sensor tip, the rim member being siZed to space 
apart the optical component from the surface by a 
selected distance; 

a ?ber optic cable connected to the optical sensor tip; and 

a handle connected to the optical sensor tip, Wherein the 
optical sensor tip is pivotably connected to the handle. 

21. Aportable optical sensor probe, the probe comprising: 
an optical sensor tip arranged to transmit emitted light and 

to receive returned light, the optical sensor tip includ 
ing a rim member engageable With a surface and an 
optical component at least partially disposed Within the 
optical sensor tip, the rim member being siZed to space 
apart the optical component from the surface by a 
selected distance; 

a ?ber optic cable connected to the optical sensor tip; and 

a handle connected to the optical sensor tip, Wherein the 
optical sensor tip is ?exibly connected to the handle. 

22. Aportable optical sensor probe, the probe comprising: 
an optical sensor tip arranged to transmit emitted light and 

to receive returned light, the optical sensor tip includ 
ing a rim member engageable With a surface and an 
optical component at least partially disposed Within the 
optical sensor tip, the rim member being siZed to space 
apart the optical component from the surface by a 
selected distance; 

a ?ber optic cable connected to the optical sensor tip; and 
a handle connected to the optical sensor tip, Wherein the 

handle is detachably connected to the optical sensor tip. 
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23. Aportable optical sensor probe, the probe comprising: 
an optical sensor tip arranged to transmit emitted light and 

to receive returned light, the optical sensor tip includ 
ing a rim member engageable With a surface and an 
optical component at least partially disposed Within the 
optical sensor tip, the rim member being siZed to space 
apart the optical component from the surface by a 
selected distance; 

a ?ber optic cable connected to the optical sensor tip; 

a handle connected to the optical sensor tip; and 

further comprising indicator lights arranged to display test 
information to a user. 

24. Aportable optical sensor probe, the probe comprising: 
an optical sensor tip arranged to transmit emitted light and 

to receive returned light, the optical sensor tip includ 
ing a rim member engageable With a surface and an 
optical component at least partially disposed Within the 
optical sensor tip, the rim member being siZed to space 
apart the optical component from the surface by a 
selected distance, Wherein the optical sensor tip 
includes an end portion pivotably coupled to a holder 
portion, the end portion being pivotable betWeen a ?rst 
position Wherein a ?rst longitudinal aXis of the end 
portion is substantially parallel With a second longitu 
dinal aXis of the holder portion, and a second position 
Wherein the ?rst longitudinal aXis is substantially per 
pendicular With the second longitudinal aXis; 

a ?ber optic cable connected to the optical sensor tip; and 

a handle connected to the optical sensor tip. 


